MRY-18-2000 08=12 


t 


Forney Docket No. 98-13 
PATENT 



a sampling probe selectively positioned to sample vessel effluent ssi<S adapted *e 
transport sampled fluid to the detector, 

the fluid handling system comprising an entrance control volume in fjuicf 
communication with the inlet of each of the at least six vessels, an exit control volume in 
fluid communication with the outlet of each of the at least six vessels, aivd at igasi six 
flow restrictors, each of the at least six flow restrictors providing fluid communication 
between one of the at least six vessels and (i) the entrance control volume- or 
alternatively, (ii) the exit control volume, 

the resistance to fluid flow in the fluid handling system being gr^esr iff foeHowf 
restrictors and the resistance to flow in each of the at least six flow restrictors being 
approximately the same, such that maintaining a higher pressure in the gyijtrancg contraf 
volume than in the exit control volume results in simultaneous fluid flow through ihg at 
least six vessels that is apportioned approximately equally between each of -the at leastsix 
vessels. 



yj^- (twice amended) An apparatus for screening members of a librar y ^4hP 
apparatus comprising [The apparatus of claim 1 wherein the fluid handSing sysfc^^ryriher 
comprises] 

at least six vessels for receiving library members, each of the at feasl si% Vessels 
having an inlet and an outlet, 

a detector for analyzing vessel effluent, and 

a fluid handling system for providing fluid flow simultaneously -through ^Keat 
least six vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with wlle^ ofgach 
of the at least six vessels, 

an exit control volume in fluid communication with the guttet^jgch 'Op 
the at least six vessels, 

at least six flow restrictors, each of the at least six flow reSfchctors 
providing fluid communication between one of the at least six vessels and (I) f&e gnfeanpe 
control volume, or alternatively, (ii) the exit control volume, the resistanCfe-to ffim'd fj<aytf 
in the fluid handling system being greatest in the flow restrictors and the fegj sfen.ee -te> 
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flow in each of the at least six flow restrictors being approximately the same, such that 
maintaining a higher pressure in the entrance control volume than in the eftiTContrp 1 / 
volume results in simultaneous fluid flow through the at least six vessels -^Kafc jg 
apportioned approximately equally between each of the at least six ves sels, 

at least six outlet conduits and a selection valve, the outlet concfufo 
providing fluid communication between the outlet of each of the at least six Vessels and 
the selection valve^ [;] 

a sample bypass and a sampling valve, the sample bypass providms-rlujd 
communication between the selection valve and the sampling valve^ [;] and 

a return line providing fluid communication between the sampling Valve_ 
and the exit control volume^ [;] 

the selection valve being adapted to divert fluid from a selected Vessel to> 
the sample bypass while allowing fluid from non-selected vessels to flow" tb-H\e exit 
control volume, 

the sampling valve being adapted to provide selective fluid 
communication between the sample bypass and the return line, and between -&N=?ssimple. 
bypass and the detector. 



(amended) An apparatus for screening members of a library, th,e apparatus 
comprising [The apparatus of claim 1 , wherein the fluid handling system fustynec 
comprises] 

at least six vessels for receiving library members, each of the at least st y Vessels 
having an inlet and an outlet, 

a detector for analyzing vessel effluent, and 

a fluid handling system for providing fluid flow simultaneously-thf ough "theai- 
least six vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with -fog jnleic^-gQch 
of the at least six vessels, 

an exit control volume in fluid communication with the ouH@t of each of 
the at least six vessels, 
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at least six flow restrictors, each of the at least six flow resiricteis 
providing fluid communication between one of the at least six vessels and (i) -foe entrance 
control volume, or alternatively, (ii) the exit control volume, the resistance^ -fluid RkW 
in the fluid handling system being greatest in the flow restrictors and the regiatanc@te> 
flow in each of the at least six flow restrictors being approximately the samt, SuchiJ^r 
maintaining a higher pressure in the entrance control volume than in the gyft corrboi 
volume results in simultaneous fluid flow through the at least six vessels^haf is 
apportioned approximately equally between each of the at least six vessels^ jtftd 

a fluid distribution valve having a first valve portion, [and] a Second \&Jv<? 
portion, and a plurality of exhaust conduits providing fluid communication) t>erfvuee«) 
fluid distribution valve and the exit control volume, [; wherein] the firstvalve po^on 
providing [provides] selective fluid communication between a test fluid source and -the 
flow restrictors or the vessel inlets and between the test fluid source and faq estVjaug^ 
conduits^ [;] the second valve portion providing [provides] selective fluii cornrnurucalliGn 
between an inert fluid source and the flow restrictors or the vessel inlets Bad WvJgCn the. 
inert fluid source and the exhaust conduits^ [; and] the resistance to flui«4 flow; in each of 
the exhaust conduits being [is] approximately the same and being [is] about e?jtia(-bcyfhe> 
resistance to flow in each of the flow restrictors, so that fluid flow is app®rfien«rt 
approximately equally between each of the vessels and exhaust conduits. 

iff) ? %q iO;i/Jh>/5, 

JY* f (amended) The apparatus of claims / / / l/, ^ ?^ 4£f, ft< frC ft/ l/l/or 
$6 [1>] wherein the flow restrictors are selected from the group consisting of [ one of] 
capillary tubes, microma chined c hannels and pin holes. 

^'(amended) The apparatus of claims /, fj, ^ fff, >f , l/ot $ fTTfarmer 
comprising an assembly for containing the vessels, the assembly comprising [composed 
of] 

a base block having a planar top surface and a bottom surface, the "fop suffice of 
the base block having a plurality of wells formed thereon, [:] and 
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a cover block having a planar bottom surface, the bottom surface of the cover 
block being disposed on the top surface of the base block, and the bottom surface of the 
cover block having a plurality of depressions formed thereon, [wherein] 

the cover block being [is] removably attached to the base block with [and] each of 
the plurality of depressions being [is] in substantia] alignment with one of the wells, such 
that the aligned depressions and wells form cavities for containing the vessels. 


1 ■ .y&. (amended) An apparatus for screening members of a library, the apparatus 
comprising [The apparatus of claim 15, wherein the assembly further comprises] 

an assembly containing at least six vessels for receiving library members, each of 
the at least six vessels having an inlet and an outlet, the assembly comprising 

a base block having a planar top surface and a bottom surface, the top 
surface of the base block having a plurality of wells formed therein, 

a cover block having a planar bottom surface, the bottom surface of the 
cover block being disposed on the top surface of the base block and having a plurality of 
depressions formed therein, the cover block being removably attached to the base block 
with each of the plurality of depressions being in substantial alignment with one of the 
wells, such that the aligned depressions and wells form cavities for contain ing the 
vessels, and 

vessel inlet ports and vessel outlet ports located on the bottom surface of 
the base block, [cover; wherein] each of the vessel inlet ports providing [provides] fluid 
communication with the inlet of only one of the vessels, and each of the vessel outlet 
ports providing [provides] fluid communication with the outlet of only one of the vessels, 
a detector for analyzing vessel effluent, and 

a fluid handling system for providing fluid flow simultaneously through the at 
least six vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each 
of the at least six vessels, 

an exit control volume in fluid communication with the outlet of each of 
the at least six vessels, 
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at least six flow restrictors, each of the at least six flow restrictors 
providing fluid cornmuni cation between one of the at least six vessels and (i) the entrance 
control volume, or alternatively, (ii) the exit control volume, the resistance :o fluid flow 
in the fluid handling system being greatest in the flow restrictors and the resistance to 
flow in each of the at least six flow restrictors being approximately the same, such that 
maintaining a higher pressure in the entrance control volume than in the c; :il control 
volume results in simultaneous fluid flow through the at least six vessels tha t is 
apportioned approximately equally between each of the at least six vessels . 



lS^>- (twice amended) A reactor for evaluating catalytic performance of members 
of a library, the reactor comprising [: The reactor of claim 32 further comprising] 

a plurality of reaction vessels for receiving library members, each of the plurality 
of reaction vessels having an inlet and an outlet, 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels, and 

a sampling probe selectively positioned to sample reaction vessel effluent and 
adapted to transport sampled fluid to a detector, 

the fluid handling system comprising an entrance control volume in fluid 
communication with the inlet of each of the plurality of reaction vessels, an exit c ontrol 
volume in fluid communication with the outlet of each of the plurality of re action vessels, 
and a plurality of flow restrictors, each of the plurality of flow restrictors providing fluid 
communication between one of the plurality of reaction vessels and (i) the entrance 
control volume, or alternatively, (ii) the exit control volume . , 

the resistance to fluid flow in the fluid handling system being greatest in the flow 
restrictors and the resistance to flow in each of the plurality of flow restrictors b ei ng 
approximately the same, so that maintaining a higher pressure in the entran ce control 
volume than in the exit control volume results in simultaneous fluid flow through the 
plurality of reaction vessels that is apportioned approximately equally betw ee n each of 
the plurality of reacti on vessels. v 
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. (twice amended) A reactor for evaluating catalytic performance of members 
of a library, the reactor comprising [The reactor of claim 32, wherein the fluid handling 
system further comprises] 

a plurality of reaction vessels for receiving library members, each of the plurality 
of reaction vessels having an inlet and an outlet, and 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each 
of the plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of 
the plurality of reaction vessels, 

a plurality of flow restrictors, each of the plurality of flow restrictors 
providing fluid communication between one of the plurality of reaction vessels and (i) the 
entrance control volume, or alternatively, (ii) the exit control volume, the resistance to 
fluid flow in the fluid handling system being greatest in the flow restrictors and the 
resistance to flow in each of the plurality of flow restrictors being approximately the 
same, so that maintaining a higher pressure in the entrance control volume than in the exit 
control volume results in simultaneous fluid flow through the plurality of reaction vessels 
that is apportioned approximately equally between each of the plurality of reaction 
vessels, 

a plurality of outlet conduits and a selection valve, the outlet conduits 
providing fluid communication between the outlet of each of the plurality of reaction 
vessels and the selection valve^ [;] 

a sample bypass and a sampling valve, the sample bypass providing fluid 
communication between the selection valve and the sampling valve, [;] and 

a return line providing fluid communication between the sampling valve 
and the exit control volume^ [;] 

the selection valve being adapted to divert fluid from a selected reaction 
vessel to the sample bypass while allowing fluid from non-selected reaction vessels to 
flow to the exit control volume, 
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the sampling valve being adapted to provide selective fluid 
communication between the sample bypass and the return line, and between the sample 
bypass and a detector. 



0a. (amended) A reactor for evaluating catalytic performance of members of a 
library, the reactor comprising [: The reactor of claim 32 wherein the fluid handling 
system further comprises] 

a plurality of reaction vessels for receiving library members, each of the plurality 
of reaction vessels having an inlet and an outlet, 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each 
of the plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of 
the plurality of reaction vessels, and 

a plurality of flow restrictors, each of the plurality of flow restrictors 
providing fluid communication between one of the plurality of reaction vessels and (i) the 
entrance control volume, or alternatively, (ii) the exit control volume, the resistance to 
fluid flow in the fluid handling system being greatest in the flow restrictors and the 
resistance to flow in each of the plurality of flow restrictors being approximately the 
same, so that maintaining a higher pressure in the entrance control volume than in the exit 
control volume results in simultaneous fluid flow through the plurality of reaction vessels 
that is apportioned approximately equally between each of the plurality of rea ction 
vessels, and 

a fluid distribution valve having a first valve portion, [and] a second valve 
portion, and a plurality of exhaust conduits providing fluid communication between the 
fluid distribution valve and the exit control volume, [; wherein] the first valve portion 
providing [provides] selective fluid communication between a reactive fluid source and 
the flow restrictors or the vessel inlets and between the reactive fluid source and the 
exhaust conduits^ [;] the second valve portion providing [provides] selective fluid 
communication between an inert fluid source and the flow restrictors or the vessel inlets 
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and between the .inert fluid source and the exhaust conduits^ [; and] the resistance to fluid 
flow in each of the exhaust conduits being [is] approximately the same and being [is] 
about equal to the resistance to flow in each of the flow restrictors, so that fluid flow is 
apportioned approximately equally between each of the vessels and exhaust conduits. 


(amended) A reactor for evaluating catalytic performance of members of a 
library, the reactor comprising [The apparatus of claim 47, wherein the assembly further 
comprises] 

an assembly containing a plurality of reaction vessels for receiving library 
members, each of the plurality of reaction vessels having an inlet and an outlet, the 
assembly comprising 

a base block having a planar top surface and a bottom surface, the top 
surface of the base block having a plurality of wells formed therein, 

a cover block having a planar bottom surface, the bottom surface of the 
cover block being disposed on the top surface of the base block and having a plurality of 
depressions formed therein, the cover block being removably attached to the base block 
with each of the plurality of depressions being in substantial alignment with one of the 
wells, such that the aligned depressions and wells form cavities for containing the 
vessels, and 

vessel inlet ports and vessel outlet ports located on the bottom surface of 
the base block, [cover; wherein] each of the vessel inlet ports providing [provides] fluid 
communication with the inlet of only one of the vessels, and each of the vessel outlet 
ports providing [provides] fluid communication with the outlet of only one of the vessels, 
and 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each 
of the plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of 
the plurality of reaction vessels, and 
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a plurality of flow restrictors, each of the plurality of flow restrictors 
providing fluid communication between one of the plurality of reaction vessels and (i) the 
entrance control volume, or alternatively, (ii) the exit control volume, the resistance to 
fluid flow in the fluid handling system being greatest in the flow restrictors and the 
resistance to flow in each of the plurality of flow restrictors being approximately the 
same, so that maintaining a higher pressure in the entrance control volume than in the exit 
control volume results in simultaneous fluid flow through the plurality of reaction vessels 
that is apportioned approximately equally between each of the plurality of reaction 
vessels. 


;/ Jfi. (amended) An apparatus for screening members of a library, th e 
apparatus comprising [The apparatus of claim 15, wherein the vessel-containing 
assembly further comprises] .' 

an assembly containing at least six vessels for receiving library members, each of 
the at least six vessels having an inlet and an outlet, the assembly comprising 

a base block having a planar top surface and a bottom surface, the top 
surface of the base block having a plurality of wells formed therein, 

a cover block having a planar bottom surface, the bottom surface of the 
cover block being disposed on the top surface of the base block and having a plurality of 
depressions formed therein, the cover block being removably attached to the base block 
with each of the plurality of depressions being in substantial alignment with one of the 
wells, such that the aligned depressions and wells form cavities for containing the 
vessels, 

a vessel inlet port located on the bottom surface of the base block, and 
vessel outlet ports located on the top surface of the cover block, the vessel inlet port 
providing fluid communication with an entrance control volume that provides fluid 
communication with the inlets of the vessels, each of the vessel outlet ports providing 
fluid communication with the outlet of only one of the vessels, 
a detector for analyzing vessel effluent, and 

a fluid handling system for providing fluid flow simultaneously through the at 
least six vessels, the fluid handling system comprising : 
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an entrance control volume in fluid communication with the inlet of each 
of the at least six vessels, 

an exit control volume in fluid communication with the outlet of each of 
the at least six vessels, 

at least six flow restrictors, each of the at least six flow restrictors 
providing fluid communication between one of the at least six vessels and (i) the entrance 
control volume, or alternatively, (ii) the exit control volume, the resistance to fluid flow 
in the fluid handling system being greatest in the flow restrictors and the resistance to 
flow in each of the at least six flow restrictors being approximately the same, such that 
maintaining a higher pressure in the entrance control volume than in the exit control 
volume results in simultaneous fluid flow through the at least six vessels that is 
apportioned approximately equally between each of the at least six vessels . 

it 

\> (amended) A reactor for evaluating catalytic performance of members of a 
library, the reactor comprising [The apparatus of claim 47, wherein the vessel-containing 
assembly further comprises] 

an assembly containing a plurality of reaction vessels for receiving librar y 
members, each of the plurality of reaction vessels having an inlet and an outlet, t he 
assembly comprising 

a base block having a planar top surface and a bottom surface, the top 
surface of the base block having a plurality of wells formed therein, 

a cover block having a planar bottom surface, the bottom surface of the 
cover block being disposed on the top surface of the base block and having a plurality of 
depressions formed therein, the cover block being removably attached to the base block 
with each of the plurality of depressions being in substantial alignment with one of the 
wells, such that the aligned depressions and wells form cavities for containing the 
vessels, and 

a vessel inlet port located on the bottom surface of the base block, and 
vessel outlet ports located on the top surface of the cover block, the vessel inlet port 
providing fluid communication with an entrance control volume that provides fluid 
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communication with the inlets of the vessels, each of the vessel outlet ports providing 
fluid communication with the outlet of only one of the vessels , and 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels, the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each 
of the plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of 
the plurality of reaction vessels, and 

a plurality of flow restrictors, each of the plurality of flow restrictors 
providing fluid communication between one of the plurality of reaction vessels and (i) the 
entrance control volume, or alternatively, (ii) the exit control volume, the resistance to 
fluid flow in the fluid handling system being greatest in the flow restrictors and the 
resistance to flow in each of the plurality of flow restrictors being approximately the 
same, so that maintaining a higher pressure in the entrance control volume than in the exit 
control volume results in simultaneous fluid flow through the plurality of reaction vessels 
that is apportioned approximately equally between each of the plurality of reaction 
vessels. 



(amended) The apparatus of claim £c[75] wherein the fluid handling system 
ler comprises a plurality of exhaust conduits providing fluid communication between 
the fluid distribution valve and the exit control volume, wherein 

the fluid distribution valve comprises a first valve portion and a second valve 
portion, the first valve portion providing selective fluid communication between a test 
fluid source and the flow restrictors or regulators and between the test fluid source and 
the exhaust conduits, the second valve portion providing selective fluid communication 
between an inert fluid source and the flow restrictors or regulators and between the inert 
fluid source and the exhaust conduits, 

the resistance to fluid flow in each of the plurality of exhaust conduits being 
approximately the same and being about equal to the resistance to fluid flow in each of 
the plurality of flow restrictors or regulators, so that fluid flow is apportioned 
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approximately equally between each of the plurality of reaction vessels and plurality of 
exhaust conduits. 

pi. (amended) The apparatus of claim j^f [75] wherein the fluid handling system 
further comprises a selection valve providing selective fluid communication between a 
selected reaction vessel and the detector such that a test fluid can be sequentially directed 
from the selected reaction vessel to the detector. 


/ 


^^tamended) The apparatus of claim ^ [75] wherein the fluid handling system 
further comprises 

a selection valve providing selective fluid communication between a selected 
reaction vessel and the detector, such that a test fluid can be sequentially directed from 
the selected reaction vessel to the detector, and 

a control system for synchronizing the fluid distribution valve and the selection 
valve such that a time interval between initial contact of the test fluid with a library 
member in a reaction vessel and analysis of reactor effluent is about the same for the 
plurality of reaction vessels. 


i? ft If 


(amended) The apparatus of claims ^?/, jA or ^ 8 [70, 71, 73, 74, 75 or 79] 
wherein the fluid handling system comprises flow restrictors. 

(amended) The apparatus of claims JA, 7y4 or 91 [70, 71, 73, 74, 75 or 79] 
wherein each of the plurality of flow restrictors or regulators provides fluid 
communication between the entrance control volume and one of the plurality of reaction 
vessels. 

Lr ^f (amended) The apparatus of claims 35, j/f, 4^ ^ fr/or ^5 [70, 11 , 73 , 74, 75 
or 79] wherein the fluid handling system comprises flow restrictors, and each of the 
plurality of flow restrictors [or regulators] provides fluid communication between the 
entrance control volume and one of the plurality of reaction vessels. 
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jj y$g. (amended) The apparatus of claims TL, .^orfff [70, 7 1 , 73, 74, 7.5 or 79] 
wherein each of the plurality of flow restrictors or regulators provides fluid 
communication between one of the plurality of reaction vessels and the exit control 
volume. 

'^6. (amended) The apparatus of claims p, jg, jfi, jg, fig, ft, ]/ or °/ [70, 71, 
73, 74, 75 or 79] wherein the fluid handling system is a gas handling system ibr 
providing gaseous flow simultaneously through the plurality of reaction vessels. 

(amended) The apparatus of claims 37, ffi 4jy, ^ 7/, 7/f or 95 f7Q, 71, 
73, 74, 75 or 79] wherein the fluid handling system is a liquid handling system for 
providing liquid flow simultaneously through the plurality of reaction vessels. 

{€ u a fit 

jfc. (amended) The apparatus of claims )/, 4^ & §g ]/, j4 or ^ [70, 71, 

73, 74, 75 or 79] further comprising a system for regulating the temperature of each of 
the plurality of reaction vessels. 

(amended) The apparatus of claims lA y l/ or [70 7 1 , 73, 

74, 75 or 79] wherein the detector is selected from the group consisting of a gas 
chromatograph, a mass spectrometer, a visible spectrometer, an ultraviolet spectrometer 
and an infrared spectrometer. 

ftf. (amended) The apparatus of claims ffi, jj£ #f, l/, ?f or <# [70, 

71, 73, 74, 75 or 79] wherein the plurality of reaction vessels is at least six reaction 
vessels and the plurality of flow restrictors or regulators is at least six flow restrictors or 
regulators. 

I?) .^(amended) The apparatus of claims/, fa f W.fil&rfM, it, 
TkarJtS [70, 71,73,74, 75 or 79] wherein the plurality of reaction vessels is at least 
forty-eight vessels and the plurality of flow restrictors or regulators is at least forty-eight 
flow restrictors or regulators. 
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t£. (amended) The apparatus of claims $Q, flg, fa l/, lA or °/ [70, 7 1 , 

73, 74, 75 or 79] further comprising a catalyst in each of the plurality of reaction vessels. 



-^jyr(new) An apparatus for screening catalysts, the apparatus comprising 



two or more assemblies, each of the two or more assemblies containing a plurality 
of reaction vessels for receiving catalysts, each of the plurality of reaction vessels having 
an inlet and an outlet, 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels within an assembly, and for providing fluid flow sequentially 
between the reaction vessels of different assemblies, 

a detector for analyzing reaction vessel effluent, 
the fluid handling system comprising 

an entrance control volume in fluid communication with a fluid 
distribution valve, 

the fluid distribution valve providing selective fluid communication 
between the entrance control volume and a plurality of distribution valve outlet ports, 
each of the plurality of distribution valve outlet ports being in fluid communication with 
the plurality of reaction vessels within one of the two or more assemblies, such that a 
fluid can be sequentially directed into one of the distribution valve outlet pons, and then 
simultaneously through the plurality of reaction vessels of the assembly associated with 
the selected outlet port, 

an exit control volume in fluid communication with the outlet of each of 
the plurality of reaction vessels, and 

a plurality of flow restrictors or regulators, each of the plurality of flow 
restrictors or regulators providing fluid communication between one of the plurality of 
reaction vessels and (i) the entrance control volume, or alternatively, (ii) the exit control 
volume, the flow restrictors or regulators being adapted such that maintaining a higher 
pressure in the entrance control volume than in the exit control volume results in fluid 
flow through the reaction vessels that is apportioned approximately equally between each 
of the plurality of reaction vessels. 
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